The aim of our study was to investigate the relationship between gastrin producing cell density with antral mucosa, luminal and serum gastrin concentration in antral atrophic gastritis. Our study group consisted of 17 patients: six with mild atrophic gastritis, seven with moderate atrophic gastritis and four with severe atrophic gastritis. None of the patients had type-A atrophic gastritis but the body mucosa was affected by superficial gastritis at various extent in some. A group of 15 healthy subjects served as control. AlU subjects underwent gastroscopic examination with multiple bioptic sampling. Radioimmunoassay was used for gastrin determination and photomicroscopy for gastrin producing cell density assessment. Electron microscopy was used to assess the gastrin producing granule density index. Patients with moderate and severe atrophic gastritis showed a lower gastric acidity and acid output as compared to control. Serum gastrin did not show significant differences among the groups. In moderate and severe atrophic gastritis, gastrin producing cell granule density index, gastrin producing cell density and antral mucosa gastrin concentration were significantly lower when compared with control and decreased with advancing of the severity of atrophic gastritis. In atrophic gastritis, however, the latter two measurements were not correlated. In moderate and severe atrophic gastritis luminal gastrin concentration significantly increased, compared with control, after the severity of atrophic gastritis. Gastrin producing cell granule density index and luminal gastrin concentration showed a significant correlation with gastric pH. These data suggest that in antral atrophic gastritis with reduced gastric acidity, the decrement of gastrin producing cells is followed by gastrin producing cell hyperfunction with increased luminal release of gastrin.
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There have been several studies investigating the relationship between the counts of gastrin producing cells with serum gastrin concentration and/or gastric acid secretions.' It is often difficult to apply these data to atrophic gastritis, however, in which the distribution of gastrin producing cell has been reported to vary considerably.4"
The purpose of our study was to study the interrelationships between antral gastrin producing cell density and gastrin concentration in antral mucosa, gastric juice and serum of patients with antral atrophic gastritis and low gastric acid output.
Methods

PATIENTS
The study group consisted of 17 patients (10 men, seven women; mean age 49 years, range 41-62) with biopsy proven antral atrophic gastritis. In all these patients, type-A gastritis had been previously ruled out, however, superficial gastritis in the body, and in some cases in the fundus too, had been recently documented. According to Whitehead's classification6 these cases were classified as six mild atrophic gastritis, seven moderate atrophic gastritis and four severe atrophic gastritis. The presence of gastric or duodenal ulcer constituted exclusion criteria. Fifteen subjects, matched for age and sex, with endoscopically and bioptically normal stomach and without previous history of peptic ulcer disease served as control. On the first day, after an overnight fast, blood samples were withdrawn from the cubital vein. On these samples gastrin concentration was determined by using a radioimmunoassay kit (CIS) measuring physiologically active gastrin, both G-17 and G-34. This showed an intraassay coefficient ofvariation of 6% and intrassay coefficient of variation of 10%. Soon after, gastroscopic examination was performed and five to six bioptic specimens were taken each from the lesser and from the greater curvature in the antrum from within an estimated distance of at least 2 cm proximally to the pylorus. All specimens had a diameter of 2-3 mm and a weight of [3] [4] [5] [6] [7] [8] Results Table I shows the result of gastrin producing cell density, antral mucosa gastrin concentration and gastrin producing cell granule density index. All these three measurements were shown to decrease in relation to the progression of the severity of gastritis. This trend achieved a statistical significance in patients with moderate atrophic gastritis and, particularly, in patients with severe atrophic gastritis. In this group, compared with controls, the decrease of gastrin producing cell density and of antral mucosa gastrin concentration was 69% and 37%, respectively. A weak correlation (rho=0040, p<005) was found between gastrin producing cell density and antral mucosa gastrin concentration in the overall study group. In the atrophic gastritis group however, the two measurements did not correlate at all. Table II shows the results of the determination gastrin concentration in the serum and in the gastric juice (as a mean of four different determinations) together with gastric acid pH value, BAO and MAO.
Serum gastrin concentration showed no significant difference among the groups. Luminal gastrin concentration was significantly higher in patients with moderate atrophic gastritis (p<005) and in those with severe atrophic gastritis (p< 0-01). As expected, with the progression of the severity of atrophic changes a significant decrease of gastric acidity (moderate atrophic gastritis and severe atrophic gastritis: p<0 05) and basal and stimulated gastric acid output (severe atrophic gastritis: p<005) was noted when compared with controls. There was no significant difference in the volume of the basal collection among the groups and no patients showed pentagastrin fast achlorhydria. No correlation was found between fasting serum gastrin and any of the other measurements. Taking into account all 32 samples, gastric pH significantly correlated with luminal gastrin concentration (rho=0-88, p<0-01) and with gastrin producing cell granule density index (rho=0 83, p<0-01).
Discussion
In the present study, the concentration of serum gastrin was found to be comparable in all different groups considered and did not correlate with any of the other measurements examined. This result is in accordance with the reported lack of correlation between fasting serum gastrin and gastrin producing cell density'°and with acid secretion." Petersen et al'2 reported a positive correlation between fasting serum gastrin and BAO but this did not appear from our study.
It has been shown that the number of gastrin producing cells decreases in relation with the progression of the severity of gastric mucosal atrophic changes.'3-'5 Keuppens et al,'6 using gastrectomy specimens from patients with peptic ulcer, found a significative inverse correlation between the mean gastrin producing cell concentration and the degree of extension of antral gastritis. Significant variations of the gastric cell count occur from one area to another in the gastric antrum and between the lesser and the greater curvature. Further, in case of antral gastritis a gastrin producing cell population gastrin release varied in function of gastric acidity. In the present study, gastrin producing cell granule density index highly correlated with gastric pH (rho=0-83, p<0 01) so that a lower acidity was associated with a higher gastrin producing cell activity. This finding is in accordance with the concept ofa feedback mechanism between gastric acidity and gastrin producing secretion. 22 These data suggest the conclusive hypothesis that in patients with antral atrophic gastritis and low gastric acidity, a decreased gastrin producing cell density is followed by a compensatory gastrin producing cell functional hyperactivity with a higher luminal release of gastrin. 
